Computational characterization of TTHA0379: A potential glycerophosphocholine binding protein of Ugp ATP-binding cassette transporter.
For the de novo biosynthesis of phospholipids, byproducts such as sn-glycerol-3-phosphate (G3P) and glycerophosphocholine (GPC) of glycerophospholipid metabolic pathway are imported inside the cell by an ATP-binding cassette (ABC) transporter known as UgpABCE. Of which, UgpA and UgpE constitutes the transmembrane domains (TMDs), UgpC forms the dimer of ATP-hydrolyzing component and UgpB is the periplasmic substrate binding protein. Structurally, UgpABCE transporter displays similarity to the maltose ABC transporter of Escherichia coli; thus, has been grouped into the CUT1 (Carbohydrate Uptake Transporter-1) family of bacterial ABC transporters. Being a member of CUT1 family, several Ugp (Uptake glycerol phosphate) protein sequences in biological database(s) exhibit sequence and structure similarity to sugar ABC transporters and have been annotated as sugar binding proteins; one of such proteins is TTHA0379 from Thermus thermophilus HB8. Here, in this study, we used computational method(s) to distinguish UgpB and sugar binding proteins based on their primary and tertiary structure features. A comprehensive analysis of these proteins indicates that they are evolutionarily related to each other having common conserved features at their primary and tertiary structure levels. However, they display differences at their active sites owing to the dissimilarity in their ligand preferences. In addition, phylogenetic analysis of TTHA0379 along with UgpB and sugar binding proteins reveals that both the groups of proteins forms two distinct clades and TTHA0379 groups with UgpB proteins. Furthermore, analysis of the ligand binding pocket shows that all the essential features of glycerophosphocholine binding protein i.e. UgpB, are conserved in TTHA0379 as well. Combining these features, here, we designate TTHA0379 to be a GPC binding protein.